Biological effects of 1-acyl-2-acetyl-sn-glycero-3-phosphocholine in the human neutrophil.
The synthesis of large quantities of 1-acyl-2-acetyl-sn-glycero-3-phosphocholine (1-acyl-2-acetyl-GPC) relative to 1-alkyl-2-acetyl-GPC (PAF; platelet-activating factor) has been demonstrated in several inflammatory cells. The present study has examined agonist and antagonist activities of 1-acyl-2-acetyl-GPC in the human neutrophil. 1-Acyl-2-acetyl-GPC induced a rapid increase in cytosolic calcium in the neutrophil; this effect was detected at 2 x 10(-9) M and was maximal at 10(-6) M. The peak response induced by 1-acyl-2-acetyl-GPC was similar to that induced by PAF although the potency of 1-acyl-2-acetyl-GPC was 300-fold lower than that of PAF. The dose response curves for both 1-acyl-2-acetyl-GPC and PAF were shifted in a parallel fashion by L-652,731 (10(-6) M), a PAF receptor antagonist, suggesting that both 1-acyl-2-acetyl-GPC and PAF act on the same receptor. High concentrations of 1-acyl-2-acetyl-GPC (10(-5) M) induced the release of beta-glucuronidase and lysozyme from the human neutrophil. The percent release of lysozyme induced by 1-acyl-2-acetyl-GPC was consistently higher than that of beta-glucuronidase. Prior stimulation of neutrophils with 1-acyl-2-acetyl-GPC dose-dependently inhibited the increase in cytosolic calcium induced by a subsequent challenge with an optimal concentration of PAF. Similarly, preincubation of neutrophils with 1-acyl-2-acetyl-GPC dose-dependently inhibited beta-glucuronidase and lysozyme release induced by a subsequent stimulation with PAF. The inhibitory effect on degranulation could not be surmounted even by concentrations of PAF 10-fold higher than that of 1-acyl-2-acetyl-GPC. The inhibition appeared to be selective for PAF since 1-acyl-2-acetyl-GPC did not affect f-met peptide-induced degranulation. This study suggests that 1-acyl-2-acetyl-GPC may act as a naturally-occurring specific inhibitor of PAF-induced activation of the human neutrophil.